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SPRAY DRIED IBUPROFEN COMPOSITIONS 



I he invention relates co scray dried ccmcositicns ccmprising agglomerates of ifcuprofen in a -eiarmized 
starcn matrix and to a method :cr manufacture thereof. 

The commercial analgesic, aspirin, can be dry-mixed with starch and is then cirectiy ccmcressibie into 
tablets. The cpmmericaj anaigesic acatamincpnen, on the other nana, cannot be simiiariy crv mixed and 
s directly compressed but must be funher processed such as. for example, by wet granulation: by spray 
drying acetaminophen with cre-gelatinizea siarcn as described in European Pst. Accin. E? 40.-^72: or 
fiuidizing acetaminophen and cross-linked sodium carboxymethyl cellulose in hot air. puivenzinc :he mixture 
with pre^latinizsa starch paste, and drying as described in Fr. Demande FR 2.496.46V 

The commercial analgesic ibuprofen is also different from aspirin in that it cannot be dry-mixed with 
TO starch and directly compressed into tablets. In the past, most ibuprofen tablets have been prepared from a 
wet granulation of a binder and ibuprofen wnich is dried, mixed with lubricants and aisintegrating agents 
and compressed into tablets. Tnis process involves several processing steps and is disacvantageous 
because of the equipment costs, time involved and higher rejection rate. A dry granulation process is 
described in United States Patent 4.609.675. 
75 The present invention provides a spray dried ibuprofen composition which is direcUy compressible into 

tablets. Tne spray dried compositions are free flowing and simplify production of tablets to a simple mixing 
and tabletting operation with the necessity of only small amounts of conventional tabletting lubncants and 
with a minimal rejection rate of underweight or imperfect tablets. Moreover, tablets formed from the spray 
dried compositions have good physical stabiiity in respect of friability, disintegration and cissolution 
20 properties, and have excellent bioavailability associated with high dosage levels of ibuprofen. 

The spray dried ibuprofen compositions of this invention comprise finely divided ibuprofen in a 
gelatinized starch matrix ana may be of a generally spherical shape. The spray dned compositions 
comprise ibuprofen, as a cisintegrant crospovidone. croscarmellose sodium and/or sodium starch giycolate, 
pregelatinized starch, polyvinyipyrroiidone and/or sodium lauryl sulfate as a wetting agent and. optionally 
25 colloidal silica. 

The proportions of ingredients in the spray dried ibuprofen compositions can be adjusted within limits to 
provide a free flowing, dusi free powder suitable for feed to a high speed tablet press. The proportions 
generally range from about 30% to about 90% by weight ibuprofen. about 1.5% to about 6% by weight 
disintegrant. about 8% to about 12% by weight pregelatinized starch, about 0.10% to about 0.35% by 
30 weight colloidal silica, and about 0.2% to about 2.0% by weight wetting agent. 

The spray dried comcositicns of the invention have several properties which make them especially 
suitable for charging to a high speed tablet press. One such property is the free flow characteristic as 
evidenced by a low angle of repose when collected, for example, in a beaker from a funnel positioned 
above the beaker. The free flow characteristic permits faster tablet compression with less weight variation 
as between tablets. Another such property is the natural lubricity of the spray dried compositions, requiring 
only minimal amount of tabletting lubricants such as, for example stearic acid. In gene.'-al. the lower the - 
lubricant level, the faster the dissolution of the tablet. 

The ibuprofen is available commercially, for example, from Ethyl Corporation, Baton Rouge, Lousiana. A 
suitable pharmaceutical grade is marketed as a powder with a particle distribution of 100-250 microns. 
^ Croscarmellose sodium is a cross-linked polymer of carboxymethylcellulose sodium and is available in 

Type A and Type B depending upon the degree of substitution. Type A is preferred for the compositions of 
this invention. It is sold under the trade name ACOISOL and is available from FMC Corporation, 200 Market 
Street. Philadelphia Pa. 19103, U.S.A. 

Pregelatinized starch is starch that has been chemically and/or mechanically processed to rupture all or 
part of the granules separated from the mature grain of corn in the presence of water. It is available from 
National Starch & Chemical Corp.. Bridgewater. N.J. U.S.A. as STARCH 1551. 

The colloidal silica is a commercial product and is available commercially in USP and NF grades. It is 
marketed by Degussa Corp., Teterboro. N.J. U.S.A. and a suitable grade is marketed under the tradename 
AEROSIL 200. 

50 Polyvinylpyrrolidone is available commercially in U.S. P. grade under the generic name povidone and is 

marketed by GAF Corporation. 140 West 51st. Street, New York. N.Y. 10020 under the trademark 
PLASDONE K.A suitable grace is PLASDONE K-29/32 which has a molecular weight of about 29,000- 
32,000. Grospovidone are cross linked insoluble homopoiymers of polyvinylpyrrolidone also known as 
polyvinylpolypyrrolidone. It is also available from GAF Corporation under the trademark POLYPLASOONE- 
XL-X. 
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Sodium iauryl sulfate is a ccmmerciai procuc: in USP grade. Preferaoly it is used in powder form to 
promote blenaing and is avaiiaoie from Albnght Wiisen, ISO Old Tappan Road. Olc Taopan. N.J.. U.S.A.. 
under the tradename EMPICOL and a suitacie grade is EMPICOL 0303. Sodium sxarcn giycoiate is 
avaiiadie commerciaily and is markeiea by Generichem Corp., 85 Main Street, Little Fails. N.J. uncer the 
trademark PRIMOJEL A. It is made from pcraro siarch. 

Spray dryers can be of the usual laboraiory or commerciai type. Suitable spray dryers are manufac- 
tured by Suchi Laboratoriums-Technik AG. by the Anhydro Company of Attlebcro. Massachusetts and Niro 
Atomizer Inc.. of Columbia. Maryland. 

Tne spray dryer employed in the first six examples was a Niro Portable Spray Dryer, Model No. 21231- 
0001. The operating ccncitions inctude a variable air inlet temperature, a variable air pressure of 
compressed air driving the atomizer wheel, and a variable feed rate. 

The invention will be funher illustrated by the following examples in which the spray dried compositions 
were prepared using the procedure described therein. In the examples where indicated there were 
employed ibuprofen with a parricle distribution of 100 to 250 microns. STARCH 1551 brand of pregelatiniz- 
ed starch. AEROSIL 200 brand of cotloidai silica, ACOiSOL Type A brand of croscarmellose sodium and 
PLASDONEK-29/32 brand of povidone. EMPICOL 0303 brand of sodium lauryl sulfate.and PRIMOJEL brand 
of sodium starch giycola 

The invention will be funher illustrated by the following examples in which the spray dried compositions 
were prepared using the procedures described therein. 

EXAMPLE 1 

In this example the feed mixture charged to the spray dryer was composed of the following materials. 





Grams 


Weight % 


Weight% 




Ingredient 


Ingredient in 


Ingredient in 






Suspension 


Powder 


Ibuprofen 


1000 


35.9 


85 


Pregelatinized Starch 


140 


40 


11-9 


Croscarmellose Sodium 


28 


.77 


2.4 


Colloidal Silica 


3 


•08 


0.25 


Povidone 


5 


.14 


0-43 


Purified Water, deionized 


2414 








3590 







The water was placed in a stainless steel mixing vessel equipped with a Lightnin mixer. The povidone, 
croscarmellose sodium, and colloidal silica were slowly added to the water with mixing and mixing was 
continued for 5 minutes. The ibuprofen powder was slowly dispersed in the mixture and mixed for 30 
minutes until homogeneous. Tne pregellatinized starch was then slowly added and mixed until homo- 
geneous. 

The spray dryer was operated with a feed rate of 30 to 35 grams per minute and an air outlet 
temperature of 60* to 65* C. The atomizer pressure was 2.2 to 2.3 bar. 

The product from the spray dryer was a fine powder with a moisture content of 1.17%. 

EXAMPLE 2 



In this example the feed mixture charged to the spray dryer was composed of the following materials. 
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ro 





Orams 


1 

weignt o 


weigntTa 




tnyreuieni 


Ingredient in 


Ingredient in 






Suspension 


Powder 


Ibuprofen 


SCO 


23.94 


85 


Pregelatinized Starch 


50 


2.39 


3.5 


C.'oscarmeilose Sodium 


35 


1.37 


5.9*i 


Colloidal Silica 




.u/ 


0.25 


Povidone 


2 




0.3^ 


Puriiisd vVatcf, 0(^1 cm zed 


T5GQ 




100% 




2088.5 







20 



The water was placed in a stainless steel mixing vessel equipped with a Ughtnin mixer. Slowly added 
to the water with mixing were the croscarmellose sodium, the colloidal siiica and the povidone. Mixing was 
continued for 5 minutes, i ne ibuprofen was then slowly added to the mixture and mixing was continued for 
30 minutes. The pregelatinizsd starch was then added and mixing continued for 20 minutes. 

The spray dryer was operated with a feed rate of 20-25 grams per minute and the air iniet heater was 
set to produce an air cutlet temperature of 60 ' -55 * C. The atomizer pressure was 4 bar. 

The product from the spray drier was a fine powder. 



EXAMPLE 3 



25 



In this example the feed mixture charged to the spray dryer was composed of the following materials. 



20 



35 





Grams 
ingredient 


Weight% 
Ingredient in 
Powder 


Ibuprofen , 


500 


85 


Pregeiannized Starch 


52.5 


10.63 


Croscarmellose Sodium 


20.0 


3.40 


Colloidal Silica 


1.5 


0.17 


Povidone 


4.0 


0.68 


Purified Water, deionized 


1512 


100% 




2100 





^5 



50 



The water was placed in a. stainless steel mixing vessel equipped with a Ughtnin mixer. Slowfy added 
to the water with mixing were the croscarmellose sodium, the colloidal silica and the povidone. Mixing was 
continued for 5 minutes. The ibuprofen was then slowly added to the mixture and mixing was continued for 
30 minutes. The pregelatinized starch was then added and mixing continued for 2 hours. 

The spray dryer was operated with a Jeed rate of 30 grams per minute and the air inlet heater was set 
to produce an air outlet temperature of 60* -65" C. Tne atomizer pressure was 80 p.s.i. 

The product from the spray drier was a fine powder of about 40 microns with a moisture content of 
0.4% and a bulk density of 0.401 grams per cubic centimeter. 

The above spray dried powder was blended into a formulation for a compressed tablet as follows: 



55 
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:0 



75 







Milligrams 






par T;9hJpt 


Soray Oriec Powaer (SS'^o icuprofen) 


152.95 


235.3 


Prn<;r'=rmsilose Sodium. Type A 


9.75 


15.0 


Pregeiatinized Starch 


19.50 


30.0 


Comoressible starcn 


1 O.^D 




Coiioicai Silica 


0.13 


0-2 


Socium lauryl sulfate 


0.33 


0.5 


Stearic acid 


1.30 


2.0 






308.0 



20 



The compression mix for tabletting was prepared by separately mixing the spray dried powder with the 
croscarmeilose sodium, the pregellatinized starch and the compressible starch for 10 minutes in a PK- 
blender and then mixing with a pre-screened (30 mesh Tyler) mixture of the colloidal silica, the sodium 
laur/l sulfate and the stearic acid powder. 

rne compression mix was tabletted on a Stokes Rotary Press using tablet tooling set up for double 
compression with a release pressure of 2.6 tons at a RPM of 14. Tne compression mix showed good flow 
characteristics. 

Fne tablets were divicsa into r/vo batches and the physical characteristics of the taolets are shown 
below: 



25 



30 





Batch 1 


Batch 2 


Average weight, mg/tab 
Tnickness, inch 
Hardness, Strong Cobb Units 
Disintegration Time, minutes 
Friaciiity. USP Test 


308-309 
0.206-0.208 
6-3 
1 .25-1 ,50 
0-0.1 


308-310 
0.206-0.208 
4-5 
1.25 
0-0.1 



35 



EXAMPLE 4 



In this example the feed mixture charged to the spray dryer was composed of the following materials. 







Grams 
Ingredient 


Weight% 
Ingredient in 
Powder 




Ifcuprofen 


500 


85 




Pregeiatinized Starch 


62.5 


10.63 




Socium Starch Giycolate 


20.0 


3.40 




Cciloldal Silica 


1.5 


0.26 




Povidone 


4.0 


0.58 




Punfied Water, deionized 


1512 




50 




2100 





55 



The water was placed in a stainless steel mixing vessel equipped with a Lightnin mixer. Slowly added 
to the water with mixing were the sodium starch giycolate. the colloidal silica and the povidone. Mixing was 
continued for 5 minutes. Tne ibuprofen was then slowly added to the mixture and mixing was continued for 
30 minutes. The pregeiatinized starch was then added and mixing continued for 1 hour. 

Tne spray dryer was operated with a feed rate of 32 grams per minute and the air inlet heater was set 
to produce an air outlet temperature of 60* -65" C. The atomizer pressure was 80 p.s.i. 
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The product from the spray crier was a fine powaer of about 40 microns with a mcisiure content of 
0.8% and a bulk density of 0.380 grams per cubic centimeter. The particle size cistriburicn (Tyier screen) 
was, as percent retained on 100 mesh. 0.5%: retained on 200 mesh. 7.5%; retained on 325 mesh 53 2% 
and greater than 325 mesh. 24.2%. 

The above spray dried powder was blended into a formulation for a compressed tablet as follows: 





Milligrams 
Per Tablet 


Scray Dnad Pcvvcei (35% ibuprofen) 


257.4 


Sodium starch giycolate 


10.0 


Pregeiatinized Starch 


20,0 


Compressible starch 


40.0 


Magnesium Stearate 


0.8 


Stearic acid 






330.0 



20 



25 



The compression mix for tabletting was prepared by separately mixing the spray dried powder with the 
sodium starch giycolate. the pregellatinized starch and the compressible starch for 8 minutes in a PK- 
blender and then mixing with a pre-screenea (30 mesh Tyler) mixture of the magnesium stearate and the 
stearic acid powder. 

The compression mix was tabletted on a Stokes Rotary Press using tablet tooling set up for double 
compression with a release pressure of 2.6 tons at a RPM of 14. The compression mix showed good flow 
characteristics. 

The physical characteristics of the tablets are shown below: 







Batch 


30 


Average weight, mg/tab 


330 




Thickness, inch 


0.212 = 0.216 




Hardness, Strong Cobb Units 


4-6 




Friability. USP Test 


0-0.1 


as 


EXAMPLE 5 





40 



In this example the feed mixture charged to the spray dryer was composed of the following materials. 



45 



50 





Grams 


Weight% 




Ingredient 


Ingredient in 






Powder 


Ibuprofen 


500 


84.96 


Pregeiatinized Starch 


60 


10.20 


Croscarmellose Sodium 


25 


4.25 


Colloidal Silica 


1.5 


0.25 


Sodium Lauryi Sulfate 


2.0 


0.34 


Purified Water, deionized 


1500 


100% 




20885 





55 



The water was placed in a stainless steel mixing vessel equipped with a Ughtnin mixer. Slowly added 
to the water with mixing were the croscarmellose sodium, the colloidal silica and sodium lauryi sulfate. 
Mixing was continued for 5 minutes. The ibuprofen was then slowly added to the mixture and mixing was 
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continuea for 30 minutes. The pregeiatinized starch was then adcea and mixing continued for 20 minutes. 

The spray dryer was operaiea with a feed rate of 20-25 miiliiiters per minute and the air iniet heater was 
set to orccuce an air outlet temperature cf 50* -53* C. The atomizer pressure was 3.5 bar. 

The product from the spray drier was a fine powder. 

The aoove spray dried powder was biencec into a formulation for a compressed tactet as follows: 





MlHigrams 
Per Tablet 


Soray Driea Powder (85''a ibuprofen) 


235.3 


Croscarmellose Sodium, Type A 


20.0 


Pregeiatinized Starch 


60.0 


Colloidal Silica 


0.20 


Sodium lauryl sulfate 


0.50 


Stearic acid 


2.0 




320.0 



Tne compression mix for tabletting was prepared by separately mixing the spray cried powder with the 
20 croscarmellose sodium, the pregeilatinized starch and the compressible starch for 10 minutes in a PK- 
blender and then mixing with a pre-screened (30 mesh Tyler) mixture of the colloidal silica, the sodium 
lauryl sulfate and the stearic acid powaer. 

The compression mix was tabletted on a Stokes Rotary Press using tablet tooling set up for double 
compression with a release pressure of 2.6 tons at a RPM of 14. The compression mix showed good flow 
25 characteristics. 

The physical characteristics of the tablets are shown below: 





Batch 


Average weight, mg/tab 
Tnickness, inch 
Hardness, Strong Cobb Units 
Disintegration Time, minutes 
Friability. USP Test 


320 

0.212-0.215 
4-5 
1-1.25 
0-0.1 



EXAMPLE 6 

In this example the feed mixture charged to the spray dryer was composed of the following materials. 



50 





Grams 


Weight% 




Ingredient 


Ingredient in 






Powder 


Ibuprofen 


500 


85.03 


Pregeiatinized Starch 


50 


8.5 


Croscarmellose Sodium 


35 


5.59 


Colloidal Silica 


1.5 


0.26 


Sodium Lauryl Sulfate 


1.5 


0.26 


Purified Water, deionized 


1400 


100% 







The water was placed in a stainless steel mixing vessel equipped with a Lightnin mixer. Slowly added 
to the water with mixing were the croscarmellose sodium, the colloidal silica and the sodium lauryl sulfate. 
Mixing was continued for 5 minutes. The ibuprofen was then slowly added to the mixture and mixing was 
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continued for 30 minutes. The oregelatinized starcin was Chen acced and mixing continued for 20 minutes. 

The scray dryer was operatec 'with a feed rate of 15-17 miiliiiters per minute and the air iniet heater was 
set to produce an air outlet temperature of 30 " -55 * C. The atomizer pressure was 3.5 bar. 

The proauci from the spray drier was a fine powder. 

The above spray dried powder was blenaed into a formuiation for a compressed tadiet as fcilows: 





Milligrams 
Per Tablet 


Spray Oned Powder f85% ibuprofen) 


235.3 


Croscarmellose Sodiunn. Type A 


20.0 


Precelatinized Starch 


30.0 


Compressible Starch 


20.00 


Colloidal Silica 


■ 0.20 


Sodium lauryl sulfate 


0.50 


Stearic acid 


2,0 




308.0 



20 Tne compression mix for tablerting was prepared by separately mixing the spray dried powder with the 

croscarmellose sodium, the pregellatinized starch and the compressible starch for lO minutes in a PK- 
blender and then mixing with a pre-screened (30 mesh Tyler) mixture of the colloidal silica, the sodium 
lauryl sulfate and the stearic acid powder. 

The compression mix was tabietted on a Stokes Rotary Press using tablet tooling set up for double 

25 compression with a release pressure of 2.6 tons at a RPM of 14. Tne compression mix showed good flow 
characteristics. 



EXAMPLE 7 

JO 

In this example the feed mixture charged to the spray dryer was composed of the following materials. 





Grams 


Weightro . 




Ingredient 


Ingredient in 






Powder 


Ibuprofen 


500.0 


88.07 


Pregelatinized Starch 


50.0 


8.81 


Crospovidone NF, XL 


10.0 


1-76 


Colloidal Silica 


1.5 


0,26 


Povidone 


6.25 


1.10 


Purified Water, deionized 


1512 


100% 




2100 





The water was placed in a stainless steel mixing vessel equipped with a Lightnin mixer. Slowly added 
to the water with mixing were the crospovidone, the colloidal silica and the povidone. Mixing was continued 
for 5 minutes. The ibuprofen was then slowly added to the mixture and mixing was continued for 30 
50 minutes. The pregelatinized starch was then added and mixing continued for 2 hours. The change to the 
spray drier contained 30% solids. 

The spray dryer was operated with a Jeed rate of 30 grams per minute and the air inlet heater was set 
to produce an air outlet temperature of 60* -65' C. The atomizer pressure was 80 p.s.i. 

The product from the spray drier was a fine powder of about 40 microns with a moisture content of 
55 0.4% and a bulk density of 0.401 grams per cubic centimeter. 

The atDove spray dried powder was blended into a formulation for a compressed tablet as follows: 
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Grams Per 
Batch 


Milligrams 
Per Tablet 




Spray Oriea Powcer {88% ibuprofen) 


1 1 O.O 


.d. 


5 


Croscarmetlose Socium. Type A 


Q A 

9.0 


1 <3.U 




Pregelatinized Starch 


1 5.0 


lA A 




Comprassibie starch 


15.0 


30.0 




Collotcai Siiica 


0.15 


0.3 




Sodium iauryt suifaie 


0.30 


o.s 


TO 


Stearic acid 


1.00 


2.0 








308.1 



The compression mix for tabletting was prepared by separately mixing the spray dried powder with :he 
75 croscarmeilose sodium, the pregellatinized siarch and the compressible starch for 10 minutes in a PK- 
biender and then mixing with a pre-screened (30 mesh Tyler; mixture of the colloidal siiica, the sodium 
Iauryt sulfate and the stearic acid powaer. 

The compression mix was tabletted on a Stokes Rotary Press using tablet tooling set up for double 
compression with a release pressure of 2.6 tons at a RPM of 14. The compression mix snowed good flow 
20 characteristics. 

The tablets were divided into t>No batches and the physical characteristics of the tablets are shown 
below: 



25 




Batch 




Average weight, mg/tab 


308-309 




Thickness, inch 


0.206-0.209 




Hardness. Strong Cobb Units 


4-5 




Disintegration Time, minutes 


1-1.5 


30 


Friability. USP Test 4 min. 


0-0.1 



as 



EXAMPLE 8 



C 



In this example, four large size runs were made with an eight foot diameter Bowen Pilot Unit spray 
dryer. The charges to the runs are shown in the following table in terms of weight percentage of each 
40 ingredient and solids content of the dispersion to the spray dryer. 

Typically, the solids were added to the water in the Dryer Feed Slurry Make-up Tank and agitated for 
f/vo hours. The final viscosity ranged between 175-200 cps. the temperature between 24-26* C. and the pH 
about 5.4 . • 

The spray dryer was operated at an air inlet temperature of 138 -143 C, an air outlet temperature of 
45 60' -65'C.-an atomizer RPM of 19.000-21.000 and a feed rate of about 120 pounds per hour. The yield 
was about 95%. 

The spray dried powder from Run 1 typically had a loose bulk density of 0.372 grams per cubic 
centimeter, a moisture content of 1 .0 per cent, and a sieve fraction % Alpine retained on + 200 mesh of 
14.9, and retained on + 325 mesh of 49.0. 

so The spray dried powder from Run 2 typically had a loose bulk density of 0.354 grams per cubic 

centimeter, a moisture content of 0.86 per cent and a sieve fraction % Alpine retained on + 200 mesh of 
13.5 and retained on + 325 mesh of 42.0. The flow rate through the bulk densiometer was 43 seconds and 
the angle of repose was 39' . 

The spray dried powder from Run 3 typically had a loose bulk density averaging 0.359 grams per cubic 

55 centimeter, a moisture content averaging 0.95 per cent, and a sieve fraction % Alpine retained on + 200 
mesh averaging 12.1 and retained on + 325 mesh averaging 39.1. 
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The spray dried powaer from Run 4 tyoicaily had a loose bulk density averaging 0.262 grams per cubic 
cemimeier. a moisture content of 1.1 9 ana a sieve fraction % Alpine retainea on - 200 oiesh of 4.1 ana 
retained on 325 mesh of 25.1. The flow rate through the culk.densiometer was 42 seconds and the ancle 
of repose was 39 ' . 



5 



75 



20 



25 



30 



as 



45 



50 



55 
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=*: 
3 


Weiyhl 
Kilograms 


— rvj ;o n 

C3 O CVJ t-TS 
CO CVJ C3 0|cn 

CO cvi d d d|c\i 


51 gallons 


30% Solids 


Percent 


10.25 

0.25 
1.00 
05.00 
100% 




Weight 
Kilograms 


— CVJ CO rr <n 
CO O CM o 
a CM CO p ( VO 

CO cvi d d d| cvi 

>»l CO 


51 gallons 


30% Solids 


Percent 


10.25 
3.50 
0.25 
1.00 

85.00 


100% 


CVJ 

(£ 


Weight 
Pounds 


6.82 
0.54 
1.70 
170.00 


200.00 


cn 
O 

o 

CO 

in 


30% Solids 


Per Cent 


10.47 
3.41 
0.27 
0 05 
05.00 
100% 




Weight 
Kilograms 


9.091 
3.102 
0.273 
1.091 
77.274 
90.91 




30% Solids 


Per Cent 


10.00% 
3.50% 
0.30% 
1 20% 

05.00% 


100.00% 


56 gallons 




Ingredient 


Pfogelalinized Slarch 
Croscarmellose Sodium 
Colloidal Silica 
Povidone 
Ibuprolen 


Total 

Deioniiied, Filtered Walor 
PerCenl Solids 



1 1 
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EXAMPUH 9 



In this example, a semi-production run was made on the Bowen Pilot Unit spray dr/er used in the 
previous example. The cry ingredients in the charge to the spray dryer, as shown betow. were dry bienaed 
in a PK blender for 30 minutes. 



Ingredient 


Per Cent 


Weight 
Kilograms 


Pregelatinized Starch 


10.25 


41.0 


Croscarmellose Sodium 


3.50 


14.0 


Colloidai Silica 


0.25 


1.0 


Povidone 


1.00 


4.0 


Ibucrofen 


85.00 


340.0 


Total 


1 00.00% 


400.0 


Oeionized. Rltered Water 


246 gallons 




Per Cent Solids 


30% 





The solids were added to the water in the On/er Feed Slurry Make-up Tank and agitated fcr 55 hours. 

After. 42 hours 10 additional gallons of water were added to the tank to maintain the solids content at 
about 30%. The final visocity ranged between 500 to 750 cps. the temperature between 22.2 and 32.2 'C 
and the pH was 5.47. 

The spray dryer was charged over a single day period from 11 27 until 1647 hours. The spray dryer was 
operated at an air inlet temperature of 270* -275' F. an air outlet temperature of about 140' F. an atomizer 
RPM of 18,639 and a feed rate of about 0.77-0.82 gallons per minute. The yield was about 95%. 

Samples of product from the spray dryer were taken periodicaliy and the loose bulk density, moisture 
content and particle size disinbution are shown in the following table. Tne spray dried material was 
collected into 7 drums. 
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Time 


% 


LBD ff/cc 


Sieve 
+200 


Fraction 
+325 




5 


HOT 


T *> 
. 1 o 


• o o u 












1147 


LO 


.354 


14.0 






Drum 1 




1207 


0.95 


Off" 


10.9 


38 fi 1 






ro 


1233 


0.98 


.333 


16.3 


4L2 J 






1253 






16.5 










1314 


.93 


.349 


15.6 


43.2 




Drum 2 


ts 


1334 
















1346 


.89 


.360 


17.7 


44.3^ 






20 


1415 


.86 


.356 


15.8 


42.01 








1435 


.91 


.340 


12.5 


4L3 J 




Drum 3 


25 


1300 
1520 
1540 


.88 


.344 


10*4 

14.3 


43.3 1 




Drum 4 


30 


1600 


.91 


.343 


1L8 


40.5^ 








1630 


.90 


.341 


10.8 


39.5 


> 


Drum 3 




1630 


.88 


.340 


10. 0 


37.9 > 






35 


1720 
1740 


L06 


.334 
.350 


15.2 
20,6 


40.3] 
46.0 J 




Drum 6 




1810 


.93 


.349 


17.1 


48.4] 




Drum 7 



40 



1830 



45 



50 



The flow rate, as measured in seconds required to empty a funnel having a top opening of four and 
one-quarter inches in diameter, a bottom opening of three-quarter inch in diameter and a height of 12 
inches, was determined and the angle of repose was determined by collecting the flow from the funnel in a 
400 milliliter Nalgene beaker placed 4 . inches below the funnel, the beaker having a top diameter of 3 7/8 
inches, a bottom diameter of 2 7/8 inches and a height of 4 3/8 inches, measuring the distance from the top 
of the beaker to the top of the powder, and extrapolating from a conversion table. Tne results are shown 
below: 



55 
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Spray Dried Powder 




rlOw nate. 


Angle UT 


Lcose Bulk 




Seconds 


Repose* 


Densit/ (gm/cc) 


Drum 1 


55 


37 


0.397 


Drum 2 


47 


38 


0.386 


Drum 3 


43 


37 


0.401 


Drum 4 


43 


37 


0.404 


Orum 5 


66 


39 


0.395 


Drum 6 


43 


36 


0.404 


Drum 7 


35 


42 


0.395 



For optimum tablerting results, the loose bulk density is in the range of about 0.35 to 0.38 grams per 
cubic centimeter, the moisture content is less than 1% and the particle distribution is such that sieve 
fraction % Alpine retained on + 200 mesh ranges from about 10 to about 15% and retaineo on ^ 325 
ranges from about 40 to about 60%. Tne angie of repose is between about 20* to about 50*. preferably 
about 35 * to about 45 ' . 



EXAMPLE 10 



Tablets were made from the spray dried powders from Examples 8 and 9 each with the formulation 
below: 



Ingredient 


Milligrams 




Per Tablet 


Spray Dried Powder 


236.0 


Pregelatinized Starch 


22.5 


Compressible Starch 


22.5 


Croscarmellose Sodium, Type A 


18.0 


Colloidal Silica 


0.45 


Sodium lauryl sulfate 


0.75 


Stearic acid 


1.80 


Total 


302.0 



The compression mix for tabletting was prepared by separately mixing the spray dried powder with the 
croscarmellose sodium, the pregelatinized starch and the compressible starch for 10 minutes in a PK- 
blender and then mixing with a pre-screened (30 mesh Tyler) mixture of the colloidal silica, the sodium 
lauryl sulfate and the stearic acid powder. The flow rate through the bulk densiometer. the bulk density and 
the angle of repose were measured and are shown in the following table. 
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70 " 



75 





Compression Mix 




Flow Rate 


Loose Bulk 


Angle of 




Seconds 


Density (gm) 


Repose^ 


Run 1 


45 


0.394 


oo 


Run 2 


38 


0.398 


d/ 


Run 3 








Run 4 








Drum 1 


^ 


0.459 


25 


Drum 2 


52 


0.476 


18 




48 


0.454 


29 


Drum 4 


33 


0.423 


27 


Drum 5 


49 


0.463 


21 


Drum 6 


42 


0.453 


25 


Drum 7 


46 


0.461 


26 



20 



Tne compression mix was tabietted on a Stokes Rotary Press using tablet tooling set up for double 
connpression with a release pressure of 2.5 tons at a RPM of 14. Tne compression mix showed good flow 
characteristics. 

The physical characteristics of the tablets are shown below: 





Example 8 


Example 9 


Run 1 


Run 2 


Run 3 


Run 4 


Drum 2 


Average weight, mg/tabiei 


298 


298 


297 


297 


300 


Thickness, inch 


0.209-0.212 


0.210-0.212 


0.207-0.210 


0.208-0.21 1 


0.206-0.21 1 


Hardness, Strong Cobb Units 


4.5-5.5 


5.5-6.5 


4.5-5.5 


4.0-5.5 


5.5 - 5.5 


Disintegration Time, minutes 


1 .75-2 


1.41-1.67 


3-4 


4,75-5.25 


• 2 - 2.25 


Dissolution Rate, minutes' 


5 


4 


5.6 


5 


4 


Friability, USP 




0.17 


1.176 






Friability Stress 






0.5 




0.5 



25 



30 



35 



•Dissolution By FDA Method, 
ibuprofen Tablets, Capsules 3t Caplets 
(Time for 80% to be dissolved) 



40 



45 



50 



55 
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The compression mix was tabietted on a StCKes Rotary Press Model 38-2. a 35 station press with 10.5 
miiiimeter (0.71 ccncavityj tooiing at 14 RPM for one hour and 30 minutes. The compression mix showed 
gccc fiow characteristics. 

The physicai characiehstics of the taciets are shown beiow: 





Run 1 


Run 2 


Run 3 


Average weicnt. mg/tablet 


302-305 


303 


303 


Thickness, incn 


0.203-0.206 


0.203-0.206 


0.205-D.209 


Hardness. Strong Cobb Units 


5-3 


5-7 


6.5-7.5 


Disintegration Time, minutes 


2-2.25 


4,16-4.37 


2.27-2.40 


Dissolution Rate, minutes' 


5.5 


5 


6 


Friability. US? 


0 


0 


0 


Content Uniformity 


3.6% 


3.61 


4.31 


Moisture Content. % 


1.31 


1.38 


1.38 



'Dissolution 3y FDA Method 
Ibuprofen Tablets. Capsules 
(Time for 80% to be dissoivea) 



25 



EXAMPLE 12 



30 



35 



An 3 kilogram batch of the tablets from &<ample 11. Run 1 was sugar coated with a coating procedure 
described below in a Cotton 20 inch coating pan rotating at 30 RPM. The various coating materials were 
poured by hand from a smail container or sprayer over the rotating tablets (about 25.500). 

A seal coat was applied in the amount of ^S9 mi from a smai! sprayer during a period of three minutes 
The seal was Opaglos GS-2-0310. a shellac type seal coat marketed by Colorcon Inc. West Point 
Pennsylvania. After spraying was complete, the tablets were permitted to tumble for 2 minutes and then the 
tablets were removed from the coating pan and placed in an oven-humidifier at 40 C for 3 hours. The seal 
coat was applied in the amount of 0.006 mg/tablet. 

A sub coat was applied to 7,5 kilograms of the sea! coated tablets (about 24,193). The sub coat 
contained the ingredients in the amounts listed below: 



^5 



ingredient 


Weight 


Weight 




Percent 


Grams 


Sucrose, NF 


67.3% 


4038 


Microcrystalline Cellulose, 


5.2% 


312 


Deionized Water 


27.5% 


1650 






6000 



50 



55 



The microcrystalline cellulose was added to the water in a mixing vessel equipped with a stirrer and 
mixed for 2 minutes at 40 RPM. The suspension was heated to 60*c and the sucrose was added while 
mixing. The suspension was maintained at 60 ' -55* during the time the sub coat was applied in about 18 
applications of 200 ml per application, each application being followed by a tumbling period of lO minutes 
followed by a warm (30 '-35*) air drying interlude of 5 minutes. 

The average tablet weight from the over-humidifier is about 3iO milligrams and the target weight for the 
tablet with the subcoat is 425 milligrams. Beginning with the fifteenth application, tablets were weighed to 
obtain an average tablet weight prior to the next application. 

A coloring coat was next applied in about 14 applications at the rate of 50 ml. per application, each 
application being followed by a tumbling period of 4 minutes followed by a warm (30 -35 ) air drying 
interlude of 2 minutes. The target average tablet weight is 450 milligrams. The coloring coat was a m.ixture 
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of ingredients in the amounts sncwn below: 



Ingredient 


Weight 
Percent 


Weight 
Grams 


Sucrose. NF 
Coloring 

Deionised Water 


33.2% 
1 ^ .7% 
25.1% 


4^ 
175 
373.5 



70 

The v^ter was heatea to 50"c and the sucrose was added with stirring and coolea to 40 *c. Add the 
coloring agent to the solution and mix for 5 minutes. Maintain the solution at 45 ' c during the period of 
application to the tablets. 

A polishing step was next employed in which a mixture of Opaglos GS-2-0310 and carnauba wax was 
T5 applied to the tumbling tablets in an amount respeciiveiy of 0.028 and O.i milligram per tablet. Tumbling 
was continued for 30 minutes to complete the tablet coating procedure. 

The coated tablets were tested for dissolution charactensteics in accordance with the method sug- 
gested by the FDA for ibuprofen tablets. This test method differs from the USP test method in that 80% of 
the ibuprofen is dissloved in 60 minutes at 50 RPM using a Type 2 paddle. Tne dissolution time was 12 
20 minutes for the coated tablets of this example. 



Claims 

25 1. A Spray dried ibuprofen composition suitable for direct compression into tablets consisting essentially 
of a spray dried dispersion in wa ter of ibuprofen. pregelatinized starch, a disintegrant and a wetting agent 
for the ibuprofen. ' — — 

2. A spray dried compositicn as ciaimed in claim 1 wherein the wetting agent is polyvinylpyrrolidone or 
sodium lauryl sulfate. 

30 3. A spray dried composition as ciaimed in ciaim 1 . or 2 wherein the disintegrant is crospovidone. 

croscarmeilose sodium or sodium starch giycolate. 

4. A spray dried composition as ciaimed in any one of claims 1 to 3 which additionally contains colloidal 
silica. 

5. A spray dried composition as claimed in ciaim 1 consisting essentially of a spray dried dispersion in 
35 water of about 80% to about 90% by weight ibuprofen. about 1.5% to about 6% by weight of a disintegrant 

selected from the class consisting of crospovidone, croscarmeilose sodium and sodium starch giycolate. 
about 8% to about 12% by weight pregelatinized starch, and about 0.2% to about 2% by weight of a 
wetting agent selected from the class consisting of polyvinylpyrrolidone and sodium lauryl sulfate. 

S, A spray dried composition as claimed in ciaim 5 which additionally contains about 0.1% to about . 
^ 0.35% by weight of colloidal silica. 

7. A compression mix for compressed tablets containing ibuprofen which comprises the spray dried 
composition as claimed in any one of claims 1 to 6. 

8. A compression mix as claimed in claim 7 which additionally contains starch, a disintegrant and a 
wetting agent 

45 9. A process -for preparing a coated compressed tablet containing ibuprofen characterised in that a 

spray dried composition as ciaimed in any one of claims 1 to 6 is incorporated as the ibuprofen component. 

10- A process as claimed in claim 9 in which the coated compressed tablet is a sugar coated 
compressed tablet, 

50 Claims for the following Contracting State: ES 

1 . A process for preparing an ibuprofen composition suitable for direct compression into tablets which 
comprises spray dn/ing a dispersion in water of ibuprofen. pregelatinized starch, a disintegrant and a 
wetting agent for the ibuprofen. 

55 2. A process as claimed in ciaim 1 wherein the wetting agent is polyvinylpyrrolidone or sodium lauryl 

sulfate. 

3. A process as claimed in claim l where the disintegrant is crospovidone, croscarmeilose sodium or 
sodium starch giycolate. 
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4. A procsss as ciaimed in any one of ciaims 1 to 3 in which the dispersion additionaily coniains 
cciloiaal silica. 

5. A process as ciaimed in claim 1 in which the spray dried dispersion consists essentially of about 
80% to about S0% by weight ibuprofen. about 1.5% to about 6% by weight of a oisintegrant seiected from 
the class consisting of crcspovidone. croscarmellose sodium and sodium starch glycclate. about 3% to 
about 12% by weight pregslatinized starch and aoout 0.2% to about 2% by weight of a wetting agent 
seiected from the class consisting of a polyvinylpyrrolidone and sooium lauryl sulfate. 

6. A process as ciaimed in claim 5 which additionally contains about 0.t% to about 0.35% by weight of 
coiioidal silica. 

7^ A process for preparing a coated compressed tablet containing ibuprofen characterised in that the 
product of the process ciaimed in any one of ciaims 1 to 6 is incorporated as the ibucrofen component. 
8. A process as claimed in claim 7 wherein the tablet is a sugar coated compressed tablet. 
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